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Experimental turbine model
for exploration of fluid flow
in wind tunnel

OPPORTUNITIES for Creative Junior Engineers to work
on research and development of Gas Turbines
Here is an opportunity to get in "on
the ground floor" in the new gas
turbine industry which promises to
revolutionize transportation motive
povver on land, at sea, and in the air.

Wind tunnel for testing model
shown above

Westinghouse needs many graduate engineers with training in engineering mathematics, mechanics,
thermodynamics, aerodynamics,
metallurgy, or combustion engineering.
Young men with technical training will find an outlet for their
creative ability in the research and
design of gas turbines and their
component parts.

Photoelastic study of loaded
turbine blade root

Here are typical activities: Flow
and
•research on bladed compressor
turbine structures, diffusers, and
nozzle passages—theoretical analysis
ofgas turbine cycles- --study of vibra-

tion and stress problems—combustion chamber design and research
with all fuels—research and performance testing of the finished product.
Graduate engineers selected by
Westinghouse will work in modern
laboratories in the Philadelphia area
—completely equipped with the
est of research and testing facilities
and coordinated with the Westinghouse Research Laboratories at EaSt
Pittsburgh, Pa.
If you are interested in associating yourself with the new gas
turbine industry, secure a Westinghouse Application Blank from your
Dean of Engineering and mail it
promptly to: Supervisor, Technical
Employment, Westinghouse Electric
& Manufacturing Company, 306
Fourth Ave., Pittsburgh 30, Pa.

Westinghouse
Testing wood model of
axial flow compressor

Plants in 25 Cities

Offices Everywhere
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Let's Be Normal
The turmoil of the past three years has been accompanied by a great
change in nearly everything that was a part of our former way of living. Because so many of these changes have taken place simultaneously, and because
our minds have been occupied constantly with the thoughts and decisions of
each moment, we have hardly noticed the actual submergence and disappearance of many of our most familiar practices and routines. And so we
struggle on with the business at hand, encouraged only by the memory that
somewhere in the past there was a slower, fuller, more peaceful existence
and the hope that we shall again someday find that existence within our reach.
In the midst of this blind struggle one is apt to lose sight of the scale by
which he had formerly evaluated things. The present abnormal way of living
has brought with it a complete set of criteria which offer no compromise to
our old ideals and standards. Emergency measures and overnight legislation
which we were forced to adopt at the outset of the war are gradually and
perhaps imperceptibly, but surely, replacing in our minds the convictions
which we had always held. We accept them because it is generally understood
that the provisions of the old code of laws were inadequate for the immediate
needs of a nation suddenly plunged into battle.
It is in our acceptance of these wartime changes that the great danger
lies. The question we must ask ourselves is this: When the world has cast
off its coat of armor, and we gaze again upon a clear sky, shall we find it
possible to go back to normality; or will our standards have fallen so far as to
leave us devoid of any sense of values?
On the other hand one may ask "Why is it so necessary that we keep in
mind the conditions under which we lived in the years before the war?" The
answer is simply that the world will return to normality in a short time
after the war has ended, and those conditions which were familiar to us will,
with few exceptions, prevail again. It is therefore the peacetime state of affairs
which should be uppermost in our thoughts, in spite of the seeming all-importance of the present transient situation.
We travel along a road that has suddenly plunged us into a bewildering
forest. Some think only of overcoming each obstacle as it arises, regardless of
the path they are forced to take or of where it may lead them. Others pause
occasionally, trying to remember the original direction of the road, realizing
that it must again follow its course on the other side of the jungle. In the
same way, the success which people will experience in readjusting themselves
to the postwar way of life will depend entirely upon their ability to pursue a
somewhat normal course of existence during this brief but uncertain period
of turbulence. With these considerations in mind, is it not well to pause
momentarily and glance back upon the life which was ours and which, in all
probability, we shall again be allowed to enjoy?

Organo-Silicon Products
By JOSEPH B. DURRA, jr., ch.e.
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Liquefaction and
Gasoline From Coal
Ever since the motor vehicle has
come into common use in the United
States, there has existed a fear of a
petroleum shortage. Shortly after
the first World War it looked as if
there was a possibility of complete
exhaustion of this country's petroleum in the near future, and an extensive search was carried on for
synthetic motor fuels. The discovery
of enormous new oil fields in 1926,
'28, and '30 assured America of an
adequate supply of petroleum for
some time; and the search for synthetic gasoline subsided.
Again we are told that there is a
possibility of exhausting our petroleum supply in the not too distant

The petroleum situation in the
United States is, particularly since
the outbreak of this war, far more
serious than most people realize.
Mr. Logsdon discusses here what
has been done in the past few years
toward supplementing our petroleum
supply with synthetic motor fuels.

future and that the oil situation is
more critical than ever before. Actually, it is hard to obtain a true
picture of our petroleum situation
because of the sharp differences of
opinion among petroleum experts.
This country had, as of 1942, according to the Bureau of Mines, an estimated petroleum reserve of 20
billion barrels or about 35 to 40 per
cent of the world's estimated petroleum reserve of 55 billion barrels.
The discovery of new oil fields, however, since 1937
has alarmingly decreased, and our
reserve faces exhaustion in the
next 25 to 50
years. The importation of oil
from other parts
of the world may
help to relieve our
shrinking petroleum reserve temporarily, but this
is not a permanent solution of
the situation.

There is, of
course, always the
possibility of the
discovery of enormous new oil
fields, but this
country can ill
afford to rely on
this possibility.
well
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our petroleum supply became exhausted without an adequate supply
of synthetic motor fuels available.
What steps are being taken to relieve this critical fuel situation? We
are aiming at a more drastic fuel
economy and for improvement of
present refining methods. It has been
estimated that in 1941 we wasted, in
typical American fashion, gaseous
hydrocarbons nearly equal in
amount to the total hydrocarbons
that Germany had available in 1942.
A search for new oil fields is being
conducted at a greatly accelerated
rate by both wildcatting and scientific methods of exploration. The result obtained thus far have been
both disappointing and alarming.
Perhaps even more important is
search for synthetic motor fuels being carried on in the United States
at the present time.
One must not have the opinion
that this search is of great magnitude. The research for motor fuel
substitutes thus far has been limited
to the Bureau of Mines and a few
isolated cases of private research.
The Congress of the United States in
November, 1943 passed the O'Mahoney Synthetic Fuel Oil Bill which
appropriated a sum of $30,000,000
for "the construction and operation
of demonstration plants to produce
synthetic liquid fuels from coal and
other substances". The passage of
this bill should give momentum to
the present search.
We are far behind many other
countries in the development of synthetic motor fuels. England, Germany, and Japan have developed
methods of producing motor fuels
from non-petroleum sources. A $30,000,000 coal hydrogenation plant was
put in operation at Billingham, England, in 1935 for the production of
gasoline from coal. This plant produces one million barrels of gasoline
per year and represents the total
English production of synthetic
gasoline. A large percentage of the
THE ROSE TECHNIC

Hydrogenation of Coal
By ROBERT LOGSDON, jr., ch.e.
gasoline now used in Germany is
probably produced synthetically
from her soft brown coal which is
ideally suited for conversion into
petroleum products. Japan produced
some synthetic gasoline before her
conquests of the rich Far East oil
fields, but in both England and
Japan the cost of producing this fuel
was far higher than the cost of imported petroleum, and these industries were protected by high government subsidies.
There are many substances from
which we might produce synthetic
gasoline—coal, shale, tar sands, natural gas, and wood. Our natural gas
and wood reserve are probably not
large enough for large scale conversion to gasoline, but our coal, oil
shale, and tar sands reserves are
very large and are potential sources

McKay Bed, near Seattle, Wash.
120 gallons gasoline per ton of coal.

of synthetic gasoline. Our tar sands
and shale oil reserves are estimated
at 54 billion tons, and crude petroleum is obtained from these substances by heating. This is probably
the simplest and most obvious way
of obtaining synthetic petroleum;
the most research at the present
time, however, is directed toward
the production of gasoline by the
hydrogenation and liquefaction of
bituminous coal.

Relation of Coal to Petroleum
Chemically, bituminous coal and
petroleum are fairly closely related.
There are, however, some essential
chemical differences upon which the
whole process of liquefaction of coal
is based. Bituminous coal contains
1.2 carbon atoms to every hydrogen
atom, while petroleum contains 0.6

carbon atoms to every hydrogen
atom; therefore it is necessary to
double the number of hydrogen
atoms in bituminous coal in the production of petroleum materials. Coal
also contains much more sulfur,
oxygen, and nitrogen, and these elements must be removed in the liquefaction process. The molecular
weight of the coal molecules is
higher than the molecular weight of
the petroleum molecules; therefore
it is necessary to dissociate the coal
molecules until their weights are
comparable with those of the petroleum molecules. The breaking down
of the complex structure of the coal
molecules into volatile liquids is
difficult, and the yield of petroleum
obtained is small.
The choice of a coal for conversion
into gasoline is very important. At

Rosebud Bed, near Forsythe, Mont.
81 gallons gasoline per ton of coal

Monarch Bed, near Sheridan, Wyo.
100 gallons gasoline per ton of coal.

Coteau Bed, near Minot, N. Oak.
65 gallons gasoline per ton of coal.
Knife River Mine, near Bismarck. N. Oak.
63 gallons gasoline per ton of coal.
Indiana No.4 Bed, near Terre Haute, Ind.
112 gallons gasoline per ton of coal.

Pittsburgh Bed, near Pittsburgh, Pa.
130 gallons gasoline per ton of coal.

Upper Freeport Bed,
near Morgantown, W. Va.
126 gallons gasoline per ton of coal.

Black Creek Bed, near Birmingham. Ala.
134 gallons gasoline per ton of coal.

Mary Lee Bed, near Birmingham, Ala.'
105 gallons gasoline per ton of coal.
Lower Sunnyside Bed, near Price, Utah.
136 gallons gasoline per ton of coal.
Puritan Mine, near Greeley, Colo.
91 gallons gasoline per ton of coal.

Illinois No.6 Bed,near West Frankfort, Ill.
122 gallons gasoline per ton of coal.

LEGEND
6=1 High volatile bituminous
=22 Subbituminous
=Lignite

Conversion coal to oil. Yields obtained from coals tested by the Bureau of Mines.
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the Bureau of Mines' coal hydrogenation plant at Pittsburgh all
types of coal, ranging from lignite
and brown coal to Pennsylvania
anthracite, were tested for their
hydrogenation
properties. Some
coals, such as the anthracites, proved
to have very unsatisfactory hydrogenation properties and produced a
small yield of petroleum. The coals
that proved the most satisfactory
were the high volatile bituminous
coals of West Virginia, Pennsylvania,
and Utah. The fact that some of the
young western coals were well suited
for hydrogenation is encouraging
because, despite popular belief, most
of the coal reserves of the United
States are west of the Mississippi.

Liquefaction of Coal
The liquefaction of coal dates back
to 1913 when Dr. Bergius of Germany developed a method of reducing the carbon-hydrogen ratio of
coal by direct addition of hydrogen
to coal and of breaking down the

Recovered hydrocarbons (similar to natural gas)
Gas separator

xzi

Hydrogen

Hydrogen and hydrocarbon gases

Hydrogen generator

c}adgesnor

GAS -stl
(Natural gas7\---P-=-741,,

STEAM

Gasoline

HEAT
Tar acids and tar bases

Medium oils

Mixing tank
Coal and)kiiij
oil paste P.M
=MN

.1.1gff.MI

Still

Heavy oil
^

esel and
fuel oils

D

Chemicals Gasoline

Courtesy Bureau of Mines

Simplified flow—diagram for the Bureau of Mines coal hydrogenation plant.

complex coal molecule. He discovered that by treatment of coal with
hydrogen at 450° C. and 200 atmospheres pressure he was able to convert 85 per cent of the organic material in coal into oils and gases. At
this temperature and pressure most
of the oxygen was eliminated as
water, the sulfur as hydrogen
sulfide, and the
nitrogen as ammonia. Actually a small amount of petroleum-like materials was obtained from
cI•tion before
1913, but Bergdiscovery
was first really
important step
in the conversion of coal to
gasoline.

Courtesy Bureau of Mines

Small scale "cracking" unit at the Bureau of Mines coal
hydrogenation plant.
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The FisherTropsch
process, which is
widely used in
Japan and Germany,second method of
converting coal
into liquid fuel.
In this process
the coal is first
converted into
carbon monox-

ide and hydrogen, and these gases
are then converted in presence of a
suitable catalyst into water and
straight-chain, aliphatic hydrocarbons, which may be used as gasoline.
Little if any research on the
Fisher-Tropsch process has been
conducted in this country. The hydrogenation process has attracted
quite wide attention in the United
States, and the Bureau of Mines
erected an experimental coal hydrogenation station at Pittsburgh in
1937. This plant, as previously mentioned, has tested many different
types and grades of coal and various
hydrogenation processes. The plant
consists, namely, of two parts—the
hydrogen producing unit and the
coal liquefaction unit.
In the hydrogen-producing unit,
Pittsburgh natural gas, which contains 90 percent methane and 8 per
cent ethane, is mixed with steam in
presence of a nickel catalyst at 1000°
C. This converts the methane and
ethane into carbon monoxide and
hydrogen, which, in turn, are passed
through a water gas generator containing a cobalt-copper catalyst. Here
the carbon monoxide and hydrogen
are converted into carbon dioxide
and hydrogen. The carbon dioxide
and moisture are then removed by
adsorption dehumidification, and the
hydrogen is compressed at 2000 lbs.
per sq. in. pressure.
The coal liquefaction unit at the
Pittsburgh station is even more in(Continued on Page 20)
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Artificial Atomic Disintegration
By CHARLES BASHE, jr., e.e. and FRED MAIENSCHEIN, jr., ch.e.

Accelerating Tubes
The first of these articles concerned only atom-smashing equipment that actually developed the
full potential used. This article
covers the development of equipment that operates by repeated application of relatively low voltages.
The chief advantages of low voltages
are the small size of equipment allowable, lower cost, and the greater
safety of experimentation. The first
device of this type was the accelerating tube. An early example of this
type of apparatus is described by
Dr. E. 0. Lawrence in Physical
Review as follows:
"A series of metal tubes arranged
in line are attached alternately to
the inductance of a high frequency
oscillatory circuit. A high-voltage
applied in this manner produces at
any instant electric fields between
successive accelerator tubes of opposite direction and equal magnitude. It at one instant an ion finds
itself between the first and second
tubes with the field in the right direction it will be accelerated into the
second tube, and if the time consumed in passing through this tube
is equal to the half period of the
oscillating field, it will arrive between the second and third tubes
with fields reversed in direction in
such a manner that it will receive
an additional acceleration on passing
into the third tube. If the tubes are
made successively longer in the
proper way (approximately the
square roots of integers times the
length of the first tube), for any
frequency of the applied oscillations
there will be a corresponding voltage
such as will cause the ion to move
through the series of accelerators in
synchronism with the oscillating
field, gaining between each pair of
accelerators an increase in kinetic
energy corresponding to the applied
potential difference. Thus, for example, in the present experimental
NOVEMBER, 1944

tube 42,000 volts applied to the 30
accelerators resulted in the production of ions having kinetic energies
corresponding approximately to 30 x
42,000 volts, i.e., 1,260,000 volts."
The accelerating tube is used to
best advantage in accelerating heavy
particles, since they have smaller
velocities and require shorter tubes
than light particles. In practice, mercury ions are used. The ions are
produced by a hot cathode mercury
vapor discharge, and have reached
energies of 2,850,000 electron volts,
while only 79,000 volts were applied
to the apparatus. In this particular
tube the acceleration was
carried out in 36 successive
stages.

The cyclotron is at present in
widespread use. Twenty-five or
thirty have been constructed and
the great majority are in American
Universities. There are two in the
state of Indiana—at Purdue and
Indiana University. The typical installation has magnet pole faces of
about 30-35 inches but Lawrence and
his colleagues at California are constructing one with 184 inch pole
faces. This is the giant which will
produce 100 MEV (million electron
volt) particles.
The construction of a modern
cyclotron with its auxiliary equip-

The Cyclotron
Another of the multiple acceleration methods has become probably the most important source of high-speed
ions in use today. This is the
magnetic resonance accelerator, or as it is commonly
called, the cyclotron. Much of
the development of this instrument was carried out by
E. 0. Lawrence at the University of California.
The fundamental difference
between the cyclotron and the
straight multiple-acceleration
tube is the curved trajectory
Top view of the "dees" of a cyclotron.
of the ion in the cyclotron.
By forcing the ion to travel
in a circular path it may be ac- ment is extremely complicated but
celerated over a much longer period the basic principles may be fairly
and given a higher final velocity. easily explained. The fundamental
The ion is held in the circular path parts of the instrument are two
by a magnetic field. The addition of hollow copper boxes called "dees",
a large magnet greatly complicates which are placed as shown with
the structure but the available their diametral edges adjacent in a
gains are satisfactory compensation. good vacuum. Between these boxes
The cyclotron may be used in small is the ion source S which consists of
sizes as a convenient source of a filament or arc. An alternating
voltages on the order of a million or potential of about 10,000 volts is apit may be made large enough to plied across the dees at c-d. During
produce extremely high voltages— each half cycle the ion produced at
S will be accelerated toward one of
on the order of 100,000,000.
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the dees. The magnet is placed with
its pole faces parallel to the dees,
thus the magnetic field is perpendicular to the plane of the dees. The
effect of this field is to make the ion
travel i•n a circular path. Therefore
the frequency and magnetic field
may be adjusted so that the time required to complete one semicircle
is equal to a half cycle. Then as the
ion arrives back at the space between the dees it will be attracted
toward the other dee and thus spiral
around and around, receiving an increment of velocity each time it
passes between the dees until it
finally comes to the exterior of the
dee and is led to the target.
It niay appear that as the velocity
increases the time per revolution
would decrease but this increasing
velocity is offset by the increase in
radius and the length of the ion
I- th. This may be shown by the
following equations. In the first the
left side is the magnetic force and
the right is the centrifugal force
acting ma the particle.
MVHey =

is far too great to allow the electron
to be accelerated in a cyclotron.
Therefore heavier positive particles
are used. A proton, the simplest
positive particle, if accelerated to a
energy level equal to 5 MEV, would
have its velocity changed only 0.5%.
It might appear that the particles
would be widely scattered upon
completion of their movement to the
outer part of the dees but they actually leave the dee in a well-defined
beam. This is due to a strong focusing action which is exhibited not
only by the magnetic field but also
by the electric field in the dees. The
ion beam is removed from the dee
by means of a deflector plate which
creates a transverse electrostatic
field, which tends to straighten the
beam out. The target•may be placed
directly in the beam or the beam
may be made to pass through a
platinum window and out into the
air. The beam itself may be used to
produce radioactive substances, such
as the previously mentioned tagged
atoms, or it may be directed on a
substance such as beryllium to produce high-energy neutrons, which

faces. These shims change the characteristics of the field and in a
typical cyclotron increased the amplification factor about four times.
This amplification factor is the ratio
of the equivalent ion voltage to the
maximum high frequency applied
and varies from 50 to 500. One difficulty is that the shimming conditions
fSr maximum energy or ion velocity
are not the same as those for maximum focusing. Thus shimming must
always represent a compromise and
this presents a practical limitation
of the cyclotron. It will probably not
be practical to go much beyond the
100 MEV stage until further developments are made.

The Induction Electron
Accelerator
While the cyclotron has been used
successfully for the acceleration of
positive ions, it has been found impossible to use this instrument for
accelerating electrons, since the latter reach relativistic velocities be. fore they have attained sufficient
energy for nuclear disintegrations.
At these velocities the mass of the

where H=the magnetic field, which
is constant;
e=the charge on the particle,
which is also constant;
v=the ion velocity;
Ii =the ion mass;
r=the radius of the circular
arc.
Soving for r:
rrw
He
The time for the completion of a
isrcle equal to:
semic
4.
Ur
L-

V
Substituting the value of r:
TIM
t—
FIe
It has already been stated that H
and e are constant and so if the mass
is assumed to be constant the time
will always be exactly the same and
the ion will arrive between the dees
at the right time. However, the mass
of any particle varies with the
velocity. This variation becomes important only when the speed of light
is approached but a 5 MEV electron
has a velocity equal to over 99% of
that of light and the change in mass
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Simplified sketch of the induction electron accelerator.

are then used in the same way as the
S riginal•beam.
The magnet pole faces are machined as accurately as possible but
a slight non-uniformity of the magnetic field is always present. This is
corrected by placing small pieces of
sheet iron, called shims, on the pole

electron is no longer independent of
its velocity but increases until, as
the velocity approaches that of light,
the mass becomes infinite. An entirely different method has recently
been devised for the acceleration of
electrons by Dr. D. W. Kerst of the
(Continued on Page 24)
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Alumni News
Edited By HOWARD FREERS, soph., m.e.

The Grads Advance
Edward C. Kirby, m.e.,
who formerly worked for
Swift and Co., Chicago,
has retired from business and is living at Temple City, California.
Adolph A. Bareuther, e.
e., has been transferred
to the New York division
of Robert W. Hunt Co. He was
formerly District Manager of the St.
Louis Division.
David W. Jones, e.e., has
taken a position as electrical engineer with the
Paul Weir Co., Mining Engineers
and Geologists, in Chicago. He was
superintendent of the Princeton
Mining Co., Princeton, Indiana.
Warren T. Reddish, ch.e.,
Vice-president of the W.
C. Hardesty Co., has
moved his office to New York.
Richard F. Bergmann,
a.e., has changed companies to become Vicepresident in charge of engineering at
Link Belt Co., Chicago, Illinois.
George R. Probst, m.e., is
manager of Seam Turbine sales for Worthington Pump and Machinery Co., Wellsville, New York. He was employed
by the Moore Steam Turbine Corporation of the same city.
Robert L. Henderson, ch.
e., Heminway Medal, has
been promoted to the
position of Assistant Manager of the
Apache Powder Co., Benson, Ariz.

03
10

'11

13

'18

'19

'22

John W. Moorhead, c.e., service in 1940 and his rise in rank
has been transferred to has been rapid.
Captain Walter R. SnedNew York by his emeker, ch.e., is now at the
ployers the Aluminum Co. of AmerArmy Ground and Servica.
Herbert A. McAnich, m. ice Forces Re-distribution Station
e., is Assistant Plant Man- in Miami Beach, Florida. Captain
ager of Warner Automo- Snedeker served t went y-e ight
tive Parts Division, Borg-Warner months as commanding officer of an
Corporation at Auburn, Indiana. He engineer company in the European
was employed by Link Belt Co., of theater of operations.
Indianapolis.
Captain Norman G. WitEmmet J. Cody, m.e., has
tenbrock, ch.e., with high
taken a position as Inhonors, has been sent to
dustrial Engineer with Edgewood Arsenal, Md. as an inYoungstown Sheet and Tube at In- structor.
diana Harbor. He left CarnegieLieutenant Milton M.
Illinois Steel Co. to accept this
Hosack, U.S.N.R., ch.e.,
position.
has been transferred to
Merrit F. Myers, ch.e., is now Con- the Naval Ordnance Plant at St.
trol Manager for the American Louis, Missouri.
Stove Co. at Riverdale, Illinois. He
Lieutenant William M.
was construction foreman for Cities
Hales, e.e., writes from
Service Oil Co., East Chicago, InFrance to tell us that he
diana.
has seen Lieutenant Richard G.
Robert Shattuck, ch.e., Weldele, ch.e., '39 and Captain H.
has been promoted to Rolland Buell, e.e., with honors, '41.
Vice-president of the
Lieutenant Arthur JohnMarbon Corporation at Gary, Indison, c.e., is engineering
ana. He was plant manager before
officer at an A.A.F. fighthis promotion.
er training squadron at Dale Mabry
Max L. Stanfield, m.e., is Field Tallahassee, Texas.
Assistant Superintendent
William C. Soudriette,
of the Martinsville Divich.e., is to go to Midshipsion of the Ohio Oil Co. at Martinsmans School at Notre
ville, Illinois.
Dame early in November.
C. Roger Howle, ch.e.,
(July) Donald E. Alexto
transferred
has
been
m.e., and Burton
ander,
'A1
Fairfield, Conn., as AsButts, e.e., are midshipsistant Metallurgist by the American men at Annapolis and they expect
Magnesium Corporation. He was to receive Ensigns Commissions in
located at Cleveland, Ohio.
December.

'25

'37

34

'35

38

,40
41

'36

'42

38

3

'44

Leroy A. Wilson, c.e., has been In The Service
Marriage
made Assistant Vice-President of
J. Rex Adams, ch.e., has
The marriage of Eleanor Jean
the American Telephone and Telebeen promoted to LieuPetrillo to George Douglas Blakey,
graph Co.
tenant-Colonel of the C.
'43 (Feb.) took place the twentyCharles G. Haupt, m.e., W. S. He is Chief of the Incendiaries
first of October.
has accepted a position as Branch, C. W. S. Technical ComGeneral Sales Manager mand, Edgewood Arsenal, Maryland. Death
Lieutenant Bruce Figg, ex-'44 was
Ralph C. Bailey, e.e., has
for the Pratt-Smith Produce Corfrom killed September 17 in Algeria. He
promoted
been
poration, New York, New York. He
Lieutenant-Colonel to the was a veteran of 11 missions when
was formerly Vice-President of J.
same
city.
the
of
Inc.,
He entered the an accident took his life.
rank
of
Henry,
Colonel.
A.

,28

'24

'29
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Research and Development
Edited by KEITH SUTTON, freshman

Fastest Motor Revolves
2000 Times Per Second

Dr. A. C. Ivy, professor of physiology, who is directing this research
work at Northwestern, said that the
X-ray findings so far had given his
What Happens at 38,000 Feet staff some very valuable information
For the first time in aviation re- regarding various difficulties such as
search, X-ray films have been taken bends, which flyers may encounter
of men theoretically flying at 38,000 at the stratosphere level.
Dr. Ivy explained that scientists
feet, or more than seven miles up,
known for some time that at
have
in decompression chambers equipped
feet, many pilots experience
38,000
for study at high altitudes, the Genby the expansion of
caused
pain
eral Electric X-Ray Corporation anparts of the
different
within
gases
nounced.
problems
the
of
one
is
This
body.
The films taken in the high-altiresearchers
and
physicians
which
tude test chamber at Northwestern
University's Medical School, dis- are trying to overcome in high-level
closed marked and significant flying.
Gases in certain body fluids have
changes in the heart, lungs, joints
and muscles of volunteer pilots, pro- normal channels for expulsion, but
viding flight surgeons and research particles of dissolved gases that lodge
men with new clues in their battle in fat tissue and the joints expand
against the hazards of high-level as the outside pressure decreases,
and some describe the pain as more
flying.
of 10,000 miles per hour, or 165
miles per minute. This is about 14
times the speed of sound.

An electric motor operating at the
record-breaking speed of 120,000
revolutions per minute or more than
seven million revolutions per hour,
65 times faster than the conventional
motor used in the home washing
machine or refrigerator, has been
built and tested by General Electric.
Motors of this type will be used for
the grinding and drilling of essential
parts of airplanes and other war
equipment and will not be available
for general use until after the war.
This new motor, rated at three
horsepower, weighs only seven
pounds, as contrasted with the conventional three-horsepower motor
which weighs 105 pounds. It is so
small that the entire motor will fit
into the palm of a person's hand,
and its rotor is scarcely larger than
a man's thumb.
The motor is
water-cooled, using about one half
a gallon of water
a minute and is
equipped with an
oil-mist lubricating type of bearing. Tests including a continuous
run of eight hours
have proven its
perfection. With
normal voltage apat
2000
plied
cycles, the new
motor reaches full
sped in less than
a second.
It's hard to realize speeds of 2000
revolutions p e r
second in a motor.
If the wheels of an
automobile could
be made to turn
at the same speed,
Cut Courteey
the auto would
high-altitude
test
chamber.
move at the rate
For the first time X-rays are taken in a
Page 12
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speed, has been chalking up an
outstanding record in unescorted sorties over Axis-held territory. Recently Mosquitos have
been harassing the enemy with
hit-and-run bombing attacks
on Berlin.
The fuselage of the Mosquito
is much like an American
three-decker sandwich, with
wood and milk products as the
ingredients. The inner-layer of
three-ply birch is first laid over
Cut Courtesy General Electric
a solid concrete mould in which
Left: Radiograph showing knee at sea-level pressure. Right: Same knee at
to
joint.
air
arrows
pointing
around
pockets
level,
stratosphere
there are indentations holding
the cross members in place.
severe than rheumatism. In some developed immediately after the sub- The first layer is "buttered" with
a plastic casein glue, made princases, the gas in a flyer's stomach at ject's "descent" to ground level.
from milk. A second layer
cipally
times.
six
about
38,000 feet expands
Revive
Bombers
Mosquito
wood forms the "meat" of
balsa
of
at
amazement
Dr. Ivy expressed
Woodworker
of
Skill
This is again "butsandwich.
the
and
bubbles
the
the size of some of
before the third
on
outside
the
tered"
the
wood
when
Shelved
steel
replaced
on
up
showed
air pockets which
to comapplied
is
plywood
of
layer
the
of
the
skill
in
taken
bodies,
automobile
films
the
X-ray films. One of
conare
Fuselages
job.
the
plete
is
more
air
in
once
demand
woodworker
large
a
at 38,000 feet disclosed
and
halves
complete
two
in
structed
of
call
as
use
for
war
of
the
needs
one
of
pocket near a knee joint
together.
joined
then
in
wood
gliders,
trucks
and
bombers,
before
the subjects. It was not there
The wood craftsman originally
or after he made his flight. What other military supplies.
for one of the early carriage
In
worked
the
it
one
plant
of
Canadian
autocaused the pocket and why did
who, about thirty years ago,
makers
motive manufacturer, for example,
disappear?
the manufacture of autoturned
to
Physicians have known about a number of 30 year veterans of the
skilled hands were
Since
these body changes, stemming from old carriage-making days are again mobiles.
the decrease in pressure, but in most
cases they had to make their studies
under actual conditions in the highaltitude test chambers. Now that the
actual evidence of certain trouble
can be recorded on X-ray films, they
can make their studies from them
leisurely and minutely in their own
laboratories.
Two General Electric engineers,
Rhae Smith and Arturo Silva, first
instruct the subjects on how the
X-ray pictures will be taken.
The flyers take the cassetter, each
containing a 14 by 17 inch X-ray
film, with them when they go inside
the chamber. After the door is bolted
and the men put on oxygen masks,
they take seats and wait until the
desired altitude is reached.
When the subject is ready for his
Cut Courtesy General Electric
radiograph, he steps into position in
In decompression chamber men receive equivalent of trip into
front of the X-ray tube, places the
stratosphere.
cassette to his chest, knee or stomach
as directed, and the operator on the plying their art, helping to produce needed in wooden bodies, they conoutside of the chamber operates the the famous Mosquito bombers.
tinued to work at their, trade until
X-ray controls and timer switch to
Composed almost entirely of wood, the introduction of the all-steel body.
make the exposure. The films are the Mosquito, with its tremendous
(Continued on Page 24)
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Three"Not-so-Sec
THAT HELPED SURPRISE

1 ALLIS-CHALMERS TRACTORS—
have helped Uncle Sam's Seabees hack airports and roads out of densest South Pacific
jungles, with almost "impossible" speed.
Among the first pieces of equipment to land
on island beach-heads, they have helped beat
the Japs to the punch time after time.

ENGINEERING THAT AIDS
ALL INDUSTRY— FURTHERS
AMERICAN GOOD LIVING

ALLISint

-T
ELECTRICAL
EQUIPMENT

STEAM AND
HYDRAULIC TURBINES

MOTORS & TEXROPE
V-BELT DRIVES

BLOWERS AND
COMPRESSORS

ENGINES AND
CONDENSERS

CENTRIFUGAL
PUMPS

t" Weapons
E JAPS!

VICTORY NEWS
Gas Turbines Take Up To 50% Less
Space: Plans for a 5000 I1P locomotive
powered by 2 complete gas turbines
have already been drawn up by AllisChalmers. Because of simple, compact
construction, these turbines require just
half the space needed by conventional
engines—deliver their power with unusual economy.
Engineers predict widespread use of
these revolutionary new A-C Gas Turbines in ships, planes, locomotives and
other machines.
Simplifies Unit Substation Planning:
To aid industry in visualizing power
distribution needs, A-C field engineers
now use accurate scale models of AllisChalmers Prefabricated Unit Substation
apparatus.

n

ALLIS-CHALMERS MERCURY
AG ARC RECTIFIER—

quickly provided a vitally needed
method of converting alternating current—one of the keys to mass production of aluminum that made possible
U. S. air supremacy.

This "Unit Sub Builder" set eliminates
guesswork—means far more accurate
calculations. No bogging down in
charts, diagrams or tables. Call your
nearby Allis-Chalmers District Office
for full details.

API ALLIS-CHALMERS TEXROPE
V-BELT DRIVES—
Multiple V-Belt Drives, invented by
Allis-Chalmers, drive 75% of an
U.S.A.'s war production machinery—
speed a gigantic flow of planes, tanks
and guns to U. S. troops!

IMIEMININIEMXIV

What will YOU want to make?
TODAY, Allis-Chalmers' great productive
capacity is directed toward the winning of
the war...
But after Victory, the same knowledge and
resourcefulness that have engineered over

1600 different industrial and farm products
will be ready to tackle your peacetime problems ... to provide gas turbines, electronic
devices, many other new types of equipment
to meet your specific post-war needs.

HALMERS
CHEMICAL PROCESS
EQUIPMENT

CRUSHING, CEMENT &
MINING MACHINERY

TUNE IN
THE BOSTON SYMPHONY
Allis-Chalmers' coast-to-coast
radio program dedicated to the
men and women of American
Industry!
hear the World's Finest Music
by the World's Finest Concert
Orchestra With Serge Koussevitzky conducting. Over the Blue
Network,every Saturday,8:309:30 P.M.(E.W.T.)
ALLIS-CHALMERS MFG.CO.,MILWAUKEE, W IS.

FOR VICTORY
Buy United States War Bonds

SUPPLYING THE WORLD'S
LARGEST LINE OF
MAJOR INDUSTRIAL EQUIPMENT

BOILER FEED
WATER SERVICE

POWER FARMING
MACHINERY

INDUSTRIAL TRACTORS
& ROAD MACHINERY

Fraternity Notes
Lambda Chi Alpha

turned. Hunt, Ice, Stayer, Schoemehl and Waldbieser, returned to
start the new term.

Theta Kappa Zeta of
Lambda Chi Alpha is
The chapter has resumed an acpleased to announce the
pledging of Ted Blick- tive status and is looking to a very
wedel, Eugene Broemmelsiek, and successful future. Rush parties were
Warren Haverkamp. A dinner was held and everyone had a very engiven at the Terre Haute House on joyable time bowling.
Lt. William Cornell was me on
October 16 in honor of the pledges;
hojiI
after being commissioned
furlough
a
place
the pledging ceremony took
immediately following this dinner. at Ft. Belvoir. Ensigns George ButWe have an extremely interesting win, Charles Fox and Robert Dinkle
been commissioned in the
pledge period outlined for these new
,United
States Naval Reserve and
men, and are quite sure that there
have
reported
for active duty.
will be plenty of things to occupy
their spare time. We plan to have the
Brother Ice has placed the White
initiation ceremony at a nearby
Star on a member of the fairer sex,
versity where the chapter is large namely Jean Post of Corning, Ohio.
enough to conduct the ceremony Congratulations!
properly.

I

Brother Bob Kylander has finished
his boot training at Great Lakes and
was home for a week recently. He
is to be sent to a radio training
station for several months of schooling. He hopes to be sent to Del
Monte, California, where Bob Greger has been stationed for some time.
Bill Mitchell is now awaiting the
call of his draft board. He graduated
in June, '44, and was employed by
the National Advisory Committee
for Aeronautics in Cleveland. He
has been home for several weeks
and was on hand for the rush parties
of October 15 and the subsequent
pledging ceremony.

Sigma Nu
The Beta Upsilon
chapter of Sigma
Nu is proud to announce the
tion of Heru-y F.
Schoemehl who became active the beginning of this present term. Three
men were also pledged. Jack Newkirk, Marion Beadling, and Hal
Cultice were pledged at a pledging
ceremony October 16.
Five
•
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active members have re-

Alpha Tau Omega
Indiana Gamma
Gamma of Alpha
Tau Omega held
its rush party on
Saturday, October
14, and is proud
tS announce the
pledging of the following men. Ned
Koonmen of Detroit, Michigan,
Charles Kessler of Evansville, Indiana, Keith Sutton of Robinson, Illinois, Arnold Hannum, Gordon
Hayes, and Bill Parks, all of Terre
Haute. The pledging ceremonies
were held on Monday, October 16,
after which the actives and the
pledges attended a movie en masse.

in the Air Corps. Brother Bob Wolfe
also was back in recent weeks. The
best wishes of A. T. O. go with
these men with the hopes that many
other brothers can return to the
chapter both now and after the war.

Theta Xi
Kappa chapter of
Theta Xi is proud
to announce that it
has pledged six
men as a result of
IIhe recent rushing.
These new men are
Joe Boeckman,
Vincennes; Chuck Eanes, Terre
Haute; Max Duggins, Terre Haute;
Jack McLaren, Clinton; Brice Rumble, Winslow; Al Silverman, Evansville. An impressive pledging ceremony was held Monday, October 16,
for the new pledges. The actives of
Kappa extend their heartiest congratulations to these freshmen.
Brother Herb Bailey was recently
elected house manager to replace
Brother Bob Penno who could not
return this term because of illness.
Congratulations Herb!
A box of cigars was recently given
to his fraternity brothers by Brother
Max Lindley of Uncle Sam's Navy.
Brother Max has given his pin to
Miss Lee Mace of Terre Haute. We
wish to congratulate both of them
anS, by the way, the cigars were
IIe.

held a stag recently which
some of the fellows claim was one of
the best yet. Some of the other boys,
however, are rather dubious about
it, especially Brother Stringfellow.
Some of the members of the faculty
and student body also attended this
function. One of the latter, it is
claimed, had especially happy time
at the stag. The initiates were rather
The chapter had a visit from
thankful,
after it was all over, that
brothers Gene Lape and Joe Dreher
both of whom are now in service. there were plenty of pledges around
Joe is now a Captain while Gene is to do the necessary housework.

The chapter held an open house
on Saturday, October 27 under the
chairmanship of brother Howard
Freers. The other committeemen
were brother Tingley, and pledges
Gordon Hayes and Keith Sutton. A
hayride will be held on November
3 under the same chairmanship.
More social events are being planned
in the near future.

•Kappa

THE ROSE TECHNIC

NEW RADIO RELAY LINK
FOR TELEPHONE AND TELEVISION
Tiny radio waves, shorter than any used before in commercial telephony, will link
New York and Boston in a new experimental"jump-jump" relay system for the transmission of telephone speech and television programs.
These waves travel in straight lines like beams of light. Because of the earth's
curvature, the distance will be spanned in a series of straight-line jumps between
transmitting and receiving stations about 30 miles apart.
The Bell System plans post-war improvements in ways like this, to extend its
nation-wide service by providing more Long Distance telephone facilities for peacetime needs.

BELL TELEPHONE SYSTEM
"Service to the Nation in Peace and War"
•
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Campus
Survey
By C. GORDON HAYES, freshman

After a short vacation of one week
the student body again returned to
Rose for three more months of study.
The number of returning students
was cut down a little because Uncle
Sam decided he needed them worse
than Rose did. We were sorry to
lose the fellows but here's wishing
the best to them and we know they'll
pull through.

Bonfire and Dance
The day of the annual bonfire has
finally been set for Saturday, November 4. The freshmen who according to tradition are in charge
of building it have worked hard to
have it ready in time. Since there
will be no homecoming dance following it as in previous years, the
I.1

HERB LEACH
QUALITY SHOP
Things to Wear for Men who Care

523 Wabash

Let's Go
For The
Knockout Blow

the members did not return to school
this semester because of the draft
and other reasons. A rifle match has
beenIriiiiinii'imiii'r R. O.companies. This will last from December
15, '44, to February 15, '45. There
are hopes that our platoon will be
able to enter three or four teams.
Cadet officers and non-commissioned
Rifle Club
officers have been named for the following
term. They are:
The Rose Poly Rifle Club has
Captain
William Waldbieser
got off to a good start this semesCaptain
Pete Lee
ter. Most of the members have been
First
Lt.
Howard
Freers
shooting on the range several times
S/Sgt
Gordon
Hayes
already. The members are getting
Sgt.
Arnold
Hannum
their rifles zeroed in so that they
Charles Kessler
can get down to the actual firing Cpd.
Sd
C.
Don Newkirk
practice. The club lost one member,
Sl
C.
Jack
McClaren
Dave Diehl, who did not return to
Pfc.
Keith
Sutton
school this semester. The members
Pfc.
Carl
Hildebrand
.
who have been shooting include
Albert
Nc.
Silverman
William Waldbieser, Pete Lee, Ned
Koonman, Arnold Hannum, Howard
Debate Club
Freers, and Gordon Hayes.
The Rose Tech Debate Club was
not
slowed down by the weeks vacaR. O.
tion. The members have been giving
The R. O. T. C. platoon suffered short talks and having short
several losses this semester. Five of cussions at the weekly meetings. A
practice debate has been scheduled
for Thursday, Oct. 26, to give the
new members some practice and exFreitag-Weinhardt, Inc.
perience. Debates are being planned
Over 40 Years Experience
for this winter with Indiana UniverPlumbing and Heating
30-32 N. 6th St.
sity, Saint Mary-of-the-Woods, and
Phone C-2394
several other schools.
sophomores are going to sponsor a
dance after the fire at Rose. Committees have been named for the
variS us jobs in connection with fire
and dance, and the way things look
now, the students are going to have
an enjoyable evening.

o
BUY MORE
WAR BONDS

Compliments of

VIQUESNEY'S
"The Fountain Pen Store"

WILLIAM L. WHITE

Drawing Equipment and Supplies

CONCRETE CONTRACTOR

604 Wab. Ave.

Terre Haute, Indiana

815 Ohio St.
DI
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25 Years that Created
a New World of Radio
From 1919 to 1944 ... RCA has pioneered
in the science of radio and electronics . . .
from world-wide wireless to national network
and international short-wave broadcasting . . .
from electron tubes to electron microscopes and
rad iothermics ...from the hand-wound Victrola
to the automatic radio-phonograph . . . from
television to radar.
Twenty-five years of service to the nation and
the public have made RCA a symbol of achieve-

ment and progress ... RCA is a monogram of
quality in radio-electronic instruments and dependability in communications throughout the
world.
From the First World War to the Second,
RCA developed and expanded its "know-how"
in skilled engineering and production so vitally
needed to meet the demands of war . . . these
qualities will be reflected in the peacetime products of RCA.

RADIO CORPORATION OF AMERICA
30 ROCKEFELLER PLAZA, NEW YORK CITY
RCA LEA DS THE WA1'.. In Radio.. Television.. Phonographs.. Records.. Tubes.. Electronics
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19/91itillfr1944
25 YEARS OF PROGRESS
IN
RADIO AND ELECTRONICS
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ORGANO-SILICON
(Continued from Page 5)
of electrical equipment of increased
power output with decreased size
and weight.
Another of the silicones is a grease
which can be used in plug cocks
which operate at elevated temperatures or handle corrosive chemicals.
This product remains a soft grease
and will not harden or melt over the
temperature range between -40° F
and 400° F. It has no corrosive
action on metals and does not swell
or deteriorate rubber, synthetic
rubber, or plastics.
The Dow Corning Corporation
now has a plant operating at
land, Michigan which is turning out
these novel products in commercial
quantities.

COAL
(Continued from Page 8)
teresting to the engineer than the
hydrogen producing unit. The principle of Bergius of breaking down
the coal molecules by conthct of
hydrogen and coal at high tempera-

tures and pressures is used. The
high-volatile bituminous coal used
in the process is first pulverized and
then dried until it has a moisture
content of 0.6 per cent. It is then
suspended in oil in presence of a
catalyst, and this coal-oil paste is
pumped into the converter which is
an electrically heated, resistance
wound furnace. It is in this converter that the first stage of the
hydrogenation takes place. The
temperature in the furnace must be
between 400° to 450° C., and the
pressure must be between 3000 to
5000 lbs. per sq. in.
The breaking down or "cracking"
of the coal molecule and the elimination of the nitrogen, sulfur, and
oxygen take place when the hydrogen comes in contact with the coaloil paste in the converter. The first
stage produces a mixture of gases,
gasoline, and oils and converts the
sulfuV, nitrogen, and oxygen in the
cS al into hydrogen sulfide, ammonia,
and water. This first hydrogenation
produces about 20 per cent gasoline
and 80 per cent oils. The second

stage includes the hydrogenation of
the oils obtained into more gasoline
and other petroleum products.
The gasoline obtained by the hydrogenation process is of good quality and is not difficult to refine. The
amount of gasoline produced per ton
of coal used varies, with the grade
of coal used, between 60 to 200
gallons. The cost of producing this
gasoline is, at the present time, between 12-25 cents per gallon as compared with 6-7 cents per gallon for
petroleum gasoline and 9-10 cents
per gallon for oil-shale gasoline.

Fisher-Tropsch Synthesis
The Fisher-Tropsch method of
producing gasoline from coal, as
previously mentioned, breaks down
the coal molecule in a radically
ferent method. This process first converts coal into carbon monoxide
and hydrogen and then recombines
them into saturated hydrocarbons
which are suitable for refining. The
process may be broken up into the
following steps: (1) Productkm of
(Continued on Page 22)

a

Louisville Bridge & Iron
Company
Incorporated 1865

Engineers, Fabricators and Erectors of Steel Bridges,
Steel Buildings
Stock Steel for Prompt Shipment
DO YOUR PART

BUY MOIZE WAR BONDS

Offices: 1 1 th and Oak Streets

Louisville
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The glass that breaks over Germany...

'VOU'VE seen pictures of long range
fighter planes with their"belly tanks"
thatcarry extra gasoline.But have you ever
wondered how the pilot gets rid of those
tanks when they're empty, to decrease
weight and gain extra speed and maneuverability?
The big problem in dropping the tank is
to sever a tight pipeline connection from
tank to plane quickly and positively. This
isn't easy with metal, but Corning now
makes a fitting from glass tubing that does
the trick.The minute the pilot releases the
mechanical grips that carry the weight of
the tank the glass tubing breaks cleanly
and the tank falls free!
War and Corning Research have put glass
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in a lot of strange places. For instance,
there was a time when almost all piping
in chemical plants was alloy of one kind
or another. Now chemical people have
discovered that glass piping is better for
many purposes, and Corning has even
developed a method for welding it into
continuous lengths.
Many of the new uses to which Corning
has put glass will persist after the war.
For many users have discovered for the
first time how really versatile glass is as a
material. They are finding out that it has
unexpected strengths.That it resists
abrasive wear and corrosion. That •
it is so fatigue proof Corning has
even made springs of coiled glass

for certain conditions. Perhaps after the
war,in whatever business you choose to
follow, you will also find that an intelligent application of glass can improve
your product or production — Corning
Glass Works, Corning, New York.
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on at a temperature of about 200° C.
(Continued from Page 20)
and a pressure of 100 lbs. per sq. in.
carbon monoxide and hydrogen from The cost of the gasoline produced by
coal, (2) Removal of impurities from this process is approximately the
the gas, (3) The synthesis reaction, same as that produced by the hydrorecombining of carbon monoxide genation process.
and hydrogen, (4) Recovery of
crude petroleum-like hydrocarbon Conclusion
mixture, and (5) Refining of gasoThe petroleum supply of the
line mixture.
United States, excluding the possiA catalyst must be used in the bility of the discovery of great new
synthesis reaction, and the favorite oil fields, is assured for the next
ones are cobalt, nickel, and iron. It 25-30 years. Natural gas, wood, oil
is thought that when carbon mon- shale, tar sands and coal can all be
oxide and hydrogen recombine in converted into synthetic motor fuels
the presence of one of the above if necessary. Our natural gas and
catalysts that they first form metal wood reserves are limited, however,
carbides which are reduced with the and offer little possibility of supplyformation of methylene radicals. ing any great amount of motor fuel
These radicals are then thought to for a great length of time. Oil shale
be polymerized to higher hydro- and tar sands seems to offer the best
carbons which are converted into substitute for future petroleum
saturated hydrocarbons by hydro- needs, and these reserves would
genation. These reactions are carried supply enough petroleum to meet
EJ
our needs for the next 50-65 years
after our present petroleum supply
Hunter, Gillum& Streeter, Inc.
is
exhausted.
GENERAL INSURANCE—BONDS
The possibility of producing gasoPhone C-1400
line
from coal on a large scale in the
Terre Haute, Ind.
16 So. 7th St.
United
States within the next 75
El
years seems small at the present
time. The tremendous cost of construction of synthetic motor fuel
COLLEGE AVENUE
plants and the high government subFLORISTS
sidies necessary to keep these plants
Say It With Flowers
in operation are two main factors
against wide spread synthetic motor
SPECIALISTS IN
fuel expansion in this country.
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CLEANING STEEL with BRUSHES of FLAME
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Without paint protection, the strongest exposed steel structures
would eventually succumb to rust. Now modern flame-cleaning
makes paint cling closer to steel, forming a better, longer-lasting
shield against corrosion. It speeds repainting by rapidly cleaning
and dehydrating the surface to receive the priming coat.
This process is one of many advanced metal-treating methods fostered by Air Reduction. Valuable in war, these methods promise
even greater usefulness when peace returns.
* BUY UNITED STATES WAR BONDS *

AIR REDUCTION SALES COMPANY

PURE CARBONIC. INCORPORATED

AIR REDUCTION

THE OHIO CHEMICAL & MFG. CO.

60 EAST 42nd

MAGNOLIA AIRCO GAS PRODUCTS CO.
NATIONAL CARBIDE CORPORATION

STREET

•

NEW

YORK 17, N. Y.

WILSON WELDER & METALS CO., INC.

ARC

OXYGEN, ACETYLENE AND OTHER ATMOSPHERIC GASES • GAS WELDING AND CUTTING APPARATUS • CALCIUM CARBIDE
WELDING MACHINES AND SUPPLIES • CARBON DIOXIDE • -DRY ICE" - ANAESTHETIC AND THERAPEUTIC GASES AND APPARA
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RESEARCH DEV.
(Continued from Page 13)
Most of the woodworkers then were
transferred to welding and metal
finishing jobs.
When the order for Mosquito
bombers was received by the automotive company, at least half of the
available personnel was made up of
men from the old carriage and wood
composite body plant. Much of the
success in fulfilling this contract is
due to their specialized experience
and know-how, the company reports.
Though frowned upon by many
aircraft experts when it was first
conceived because of its wood composition, the Mosquito bamber has
proved itself in battle, playing several major and distinctly different
roles in the joint R.A.F.-U.S.A.A.F.
hammer blows at the Axis. Instead
of a detriment, the use of wood has
turned out to be an asset. Not only
is its extreme lightness an advantage, but a bullet will not splinter
the fuselage nor will it mushroom
and leave a gaping hole on the way
out. Highly compressed wood limits
the possibilities of burning.
El

El

UFAVir"ANCHOWCHROME CLAD
STEEL TAPE Here's a sturdy, easy-toread quality tape you will appreciate. Surface won't crack, chip, rust or peel. Genuine
leather cover on steel case. Smooth winding mechanism. See it at your dealer and
write for catalog.

LIPKIN
SAGINAW, MICHIGAN • NEW YORK CITY
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ATOMIC DISINTEGRATION tween two electrodes as in the Van
(Continued from Page 10)
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University of Illinois. Like the
cyclotron, the Kerst apparatus makes
repeated use of comparatively small
electric forces instead of developing
the entire potential difference be-
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de Graaff generator.
The operation of the induction
electron accelerator is somewhat
similar to that of a transformer. In
this case the secondary coil is replaced by a glass doughnut into
which are injected electrons. These
free electrons whirl around at very
high speeds as the magnetic flux
rises and falls in phase with the
alternations of the current in the
primary coil. The chief use which
(Continued on Page 26)
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Chemicals that protect your car!

HERE ARE THREE CHEMICALS that you
are probably better acquainted with from
the way they act as anti-freeze in your car
than from the way they look in print.
These chemicals are manufactured in
large quantities by CARBIDE AND CARBON
CHEMICALS CORPORATION. Uncolored,
they are water-white. To the chemists,
who must know what they will do in your
car, they are compounds of carbon, hydrogen and oxygen, the atoms of which
are shown here in the molecular models.
ETHYLENE GLYCOL, ETHANOL and
METHANOL are the bases of anti-freezes—
and they help to take one of the worries
out of winter for millions of motorists.
TODAY AND

TOMORROW

Over the years, CARBIDE AND CARBON CHEMICALS CORPORATION and other Units of UCC,notably NATIONAL CARBON COMPANY, INC., have
kept at their research—both in the laboratory and
on the road—for the constant improvement of
anti-freeze and anti-rust protection for your car.
This is an important reason why you can depend
on the following whenever and wherever you
find them:
ethylene glycol-base anti-freeze. One
"shot" gives all-winter protection.

"Prestone"

methanol-base anti-freeze, which is again
available to the extent that the production of methanol
has caught up with its war-critical uses.

"Tsek"

"Blue-Flo" ethanol-base

anti-freeze. Not being manufactured this year because ethanol (ethyl alcohol) has a
bigger war job to do.
Certain other anti-freezes formulated and manufactured
by Units of UCC for large national distributors.

corrosion preventive which, when added
to the water in a clean cooling system, inhibits the
formation of rust.

"Rustone"

V

14.11L

ETHYLEI4E

_G_LY

Car owners are invited to send for the booklet
P-11,"Manual of Cooling System Service." It will
be sent without cost or obligation.

BUY UNITED STATES WAR BONDS AND STAMPS

UNION CARBIDE AND CARBON CORPORATION
30 East 42nd Street

New York 17, N. Y.

Principal Units in the United States and their Products
ALLOYS AND METALS
Electro Metallurgical Company
Haynes Stellite Company
United States Vanadium Corporation

CHEMICALS
arbide and Carbon Chemicals Corporation
ELECTRODES, CARBONS AND BATTERIES
National t:arbon Compau?, Inc.

INDUSTRIAL GASES AND CARBIDE

The Linde Air Products Company
The Oxweld Railroad Service Company
The Prest-O-Lite Company, Inc.

PLASTICS
Bakelite Corporation
Plastics Division of Carbide and

Carbon Chemicals Corporation

ATOMIC DISINTEGRATION flux increases and decreases in step production of X-rays is of interest
(Continued from Page 24)
has so far been found for this stream
of electrons has been the production
of X-rays. As a matter of fact, no
conventional X-ray tube has yet been
constructed which will produce
radiations even comparable in penetrating power with those of the induction accelerator. It is expected
that it will soon be possible to inspect with these X-rays the thickest
metal plates used in warship construction. In spite of these industrial
achievements, however, it is quite
possible that the ultimate value of
the induction electron accelerator
will appear in the field of atomic investigations.
The principle upon which this apparatus operates depends upon the
following facts:
1. A current flowing in a coil of
wire induces inside the coil a magnetic field whose line of force lies
parallel to the axis of the coil. Obviously, if the current in the coil is
an alternating current, the magentic

with the current.
2. A fluctuating magnetic field
exerts upon a charged particle or
electron lying in it a force perpendicular to the lines of magnetic force.
3. Any magnetic field exerts, upon an electron moving perpendicular
to the magnetic lines of force, a
force perpendicular to both the direction of motion of the electron and
the magnetic force lines.
It is readily seen from these considerations that a free electron, lying
in the field of magnetic force induced
by an alternating current in a coil,
will move so that its orbit will be a
circle concentric with the coil. In
the machine at Illinois, Dr. Kerst
used, in the primary coil, current
varying at the rate of 600 cycles per
second. The acceleration of electrons
occurred in one quarter of a cycle,
or 1/240 of a second; in this time
the electrons traveled more than 60
miles.
The method of directing this beam
of electrons against the target for

here, since a similar method will
probably be used in bombarding
targets for atomic investigations.
The radius of the electronic orbit
was controlled by the magnetic flux
density according to the equation
f1ux=21r (radius)2(field strength).
Iron pole pieces, capped with discs
of easily-saturated material, extended almost to the center of the glass
doughnut. The electrons were introduced into the tube from a special
filament source. It was necessary to
evacuate the air from the tube to
give the electrons an orbit free from
collision with air particles. As the
magnetic flux increased, the electrons spiraled inward and struck the
tungsten target inside the orbit,
causing the emission of X-rays from
the target, in the direction of the
electron beam. In the accompanying
sketch, P is the primary coil; S is
the ion source; R is the initial radius
of the orbit; and 1:11 is the radius at
which the stream of electrons begins
to graze the target T.

BOILERS
FOR VICTORY SHIPS
S

TEAM on board AP-2 and AP-3 Victory Ships is generated by
single pass, sectional header type boilers built to a design originated by Babcock & Wilcox in 1929. These compact,fast-steaming,
maintenance-saving boilers help make the Victory Ships faster and
more efficient than their worthy predecessors—Liberty Ships. In the
record-shattering achievement of the merchant marine in the war
effort, B&W is proud to have a share. To its pre-war skill and
knowledge, B&W is adding much more valuable experience by
contributing to the war-needs of the marine field. This combined
experience will enable B&W to better serve you, the marine
engineers of tomorrow, to meet your post-war responsibilities.

BABCOCK g WILCOX
THE BABCOCK & WILCOX COMPANY
85 LIBERTY STREET
NEW YORK 6, N. Y.
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IN THE SERVICE OF STAINLESS STEEL
ORE often than not, the ability to produce high-alloy
steels successfully to the close
specifications demanded, and the
added ability to multiply tonnage
many times under the urgent necessity of war, come as a result of having developed the original production technique. The accumulated
knowledge and experience of the
mill technicians and men who developed an idea into a special steel,
and shouldered the trials of pioneering it commercially, make all
the difference.
For Allegheny Ludlum, that is true
in the cases of many steels—among
them aircraft engine valve steel,
stainless, and certain electrical
steels, as well as some designed for
tool and die making. Today, thanks

M

to men who are gray and skilled
in service, these steels are a vitally
important part of the nation's war
machine. They have made possible
the creation of superior fighting
equipment for every purpose . . .
in tanks, guns, planes, and ships.
At present, all Allegheny Ludlum's
production energies are being exerted for one objective—to supply
every demand the Armed Forces
place upon us. But after the peace,
your life will be enriched by the
very developments in steel which
are now being put to such good
use by our fighting men.
That, however, is meat for future
thinking. Let's first see to it that
today's activities are geared to win-

ning this war. On the home front,
that means consistent effort by all
of us... conserving food, gasoline
and tires, collecting scrap, avoiding
unnecessary expenditures and buying War Bonds. Do your share.

Allegheny Liellant
STEEL

CORPORATION

BRACKENRIDGE. PENNSYLVANIA

9320 A.. W & I)
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Sly
Droolings
Edited by PETE LEE, jr., m.e.

Once upon a time, so the story
goes, the fence between Heaven and
Hell broke down. St. Peter appeared
at the broken section and called out
to the devil: "Hey, Satan," he said,
Agent: "Sir, I have something "since all the engineers are over in
here which will make you popular, your place, how about getting them
make your life happier and bring to fix this fence?"
"Sorry," replied Satan, "my men
you a host of friends."
all too busy to go about fixing
a
are
quart."
take
"I'll
Chemical:
measly fences."
"Well, then," replied St. Peter,
Scratching: "How do you get rid
"I'll
have to sue you if you don't."
of these awful cooties?"
yeah," countered the devil,
"Oh
"That's easy. Take a bath in sand
are you going to get a
"where
and rub down in alcohol. The
cooties get drunk and kill each other lawyer?"
throwing rocks."
Harvey: "Is Margie in?"
Maid: "She's taking a bath."
After a rather serious accident the
He: "Sorry, wrong number."
policeman was making an investigation.
"Where's the First Sergeant?"
"How did you knock him down?"
"He's over in the barracks hanghe asked.
"I didn't," the poor motorist re- ing himself."
"Did you cut him down?"
plied. "I slowed down to let him go
"No—he wasn't dead yet."
across—and he fainted."
Barber: "Was your tie red when
you came in?"
Customer: "No, it wasn't."
Barber: "Gosh!"

Cop, peering into parked car on
dark night: "Hey, there, no loafing
along here."
Voice from within: "Do I look
like I'm loafing?"
No one knows what a short skirt
will be up to next.
I shot an arrow into the air,
It fell to earth I know not where.
I lost ten of the damn things that
way!

The raft washed up on the lonely
shore, and the exhausted survivor
crawled ashore. He lay and shivered,
glad he was saved, but terrified
there might be cannibals on the
island.
He climbed a small mound, saw
a thin wisp of smoke curling skyward, and, his heart in his mouth,
he crept cautiously towards it, hoping against hope it would not be a
camp fire of savages. When he was
close, a voice rasped thru the jungle
At an annual community meet- sharply: —
A beautiful coed (from some other
"You dirty so-and-so! Why in Hell
school) was wearing a blue sweater: ing down in the "Harlem" of Birmyou play that card?"
did
some
one
seated
Alabama,
ingham,
formthose
marvelous
of
one
was
it
The castaway fell trembling to his
in the back of the room called out
fitting kind.
knees, raised his eyes and hands
Said she, coyly: "Don't you think in a loud voice:
the sky.
towards
dat
Ah
moves
President,
"Mistah
eyes?"
my
in
blue
the
out
brings
it
God," he choked fervent"Thank
mema
low-down
am
Jones
Rastus
"Gulp."
He:
ly. "They're Christians!"
ber of the black market."
Infuriated, Rastus Jones leaped to
Dogs in Siberia are the fastest in
Engineer: "How about a date tofeet. "Who makes dat motion?"
his
so
are
the world because the trees
night?"
arose.
Negro
coal-black
giant
A
far apart.
Coed: "Sorry, I can't go out with
On his face were several knife scars
a
baby."
fights.
previous
from
The shades of night were falling,
Engineer:
"Oh, excuse me, I
does."
"Ah
When for a kiss he asked her.
didn't
know."
said
de
motion,"
seconds
Ah
"Den
She must have answered "yes" beRastus, as he sat down.
cause,
Old Lady (to little boy smoking):
—Liberty Magazine
The shades came down much faster.
"Don't you know that if you do that
There is an engineer on this cam- you'll never get to be President?"
Reno, we are told is the place
Little boy: "That's all right, lady,
where the cream of society goes pus who never takes a drink.
I'm
a Republican."
You gotta hand it to him.
through the separator.
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TANKERS ON PARADE
T would take 1,900 miles of tank cars to equal the capacity of all the tankers built since
Pearl Harbor which are powered by General Electric propulsion equipment. At any rate,
that was the figure through July of this year.
then
General Electric first built turbine electric drives for the Navy in 1909. Chief advantages
Tankers
important.
especially
are
and now have been speed and efficiency. In wartime these
must move fast to keep up with the swiftest ships in the fleet, keep ahead of enemy subs, and
utilize their carrying space fully.
General Electric is building three-quarters of the drives for the high-speed tankers ordered
by the Maritime Commission since the United States entered the war. Speed of the 6,000-hp
tankers is better than 15 knots, the 10,000-hp ones can do over 17 knots both are considerably
faster than a submerged submarine. The new high-speed tankers move fast. enough and are
sufficiently armed to run free on the long treks across the Atlantic and the Pacific. They no
no longer wait for convoys.

I

DOUGHNUT MOTOR

BRAIN CHILD

TN the nose of some fighter planes, right in the
middle of the motor that feathers the propeller,
is a 37-mm cannon. Building a motor with a hole
where the shaft ought to be was a brain twister,
but G-E engineers solved this problem with an electric motor shaped like a doughnut.
The motor which automatically changes the angle
of the propeller blades as flying conditions change
has been designed with a hollow shaft. It is one of the
many unusual motors that General Electric has
designed and built to meet some specific need of
America's fighting men.

LMOST everyone likes to experiment now and
then. It's fun, and in addition, worthwhile results are sometimes obtained. There is one machinist
at the General Electric plant in Bridgeport whose
experimenting brought real results recently.
The device shown above is his brain child. It may
look a little grotesque, but it has proved very useful.
A brazing fixture which can be rotated around three
different axes, it has speeded up production on ignition parts for aircraft and earned a $750 cash suggestion award for the inventor. General Electric Co.,
Schenectady, New York.

A

Hear the General Electric radio programs: "The G-E All-girl Orchestra" Sunday 10
p.m. EWT, NBC—"The World Today" news, every weekday 6:45 P.m. EWT, CBS.
The best investment in the world is in this country's future. Keep all the Bonds you Buy.
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Please don't wake me anybody!
Everything's going to be just
the way he'll want it. His easy
chair... his slippers...and his
Chesterfields.
s;opyright 194

LIGGETT & MYERS TOBACCO CO.

I/
nesterield
RIGHT
WORLD'S

COMBINATION
BEST TOBACCOS

